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(54) Abstract Title 

Explosive device for triggering avalanches 

(57) An explosive device (10) comprising: an explosive charge body (12) including an explosive charge (14) 
and detonator (21); a housing (22) attached to the explosive charge body (12); and a length of electrical or 
non-electrical firing line (26) having a first (28) and second end (32) the majority of which is stored within th 
housing so as to permit progressive removal from the housing on pulling the first end (28) thereof, and which 
is attached at the second end (32) to the detonator (21). The explosive device (10) can be used in a versatile 
manner for avalanche control, can allow a degree of positioning after initial deployment and provide safe 
operation yet is easily handleable, readily deployed and compact, and negates the hazards associated with the 
use of pyrotechnic delay fuze. The charge (14) may be a shaped charge. 
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The print reflects an assignment of the application under the provisions of Section 30 of the Patents Act 1977. 
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1 

EXPLOSIVE DEVICE 
AND METHOD OP USING SUCH A DEVICR 

This invention relates to an explosive device and 
method of using such a device of particular, but not 
exclusive, application to triggering avalanches in a 
controlled manner. 

Avalanches can present a serious danger to people and 
property when triggered in an uncontrolled manner, , whether 
by a natural cause such as the weather conditions or 
unintentionally as a result of human activity such as 
skiing or climbing. It has therefore become an established 
pi"actice in many mountainous areas to maintain continuous 
programme of avalanche control. 

. Control techniques can be separated . into two main 
categories; passive and active. Two examples of passive 
control include a preventative approach, with the 
construction of terraced steel barriers high on the 
mo\intain slopes to * pin the snow layers and prevent 
slippage, and a protective approach, where massive ground 
based deflectors are constructed on lower parts of the 
mountain to divert avalanche debris from specific 
structures considered to be at risk. Active avalanche 
control techniques form part of a carefully organised and 
continuous process of weather system surveillance, local 
condition forecasting and a range of practical procedures 
designed to induce controlled artificial avalanche 
releases . 
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that the ammunition is now obsolete and ageing. 

Although older military ammunition fuzes detonate upon 
impact (but almost certainly well below the surface in the 
case of snow pack), in fact, proximity air bursts above the 
surface produce the most effective avalanche release 
performance. However, with gun fired projectiles this can 
only be achieved with electronic proximity burst fuzes. 
The cost of such fuzing is both inhibitive and notoriously 
unreliable against light, dispersed mediums such as surface 
snow, the use of impact fuzing therefore continues, A 
more recent approach, developed primarily for protection of 
road and rail routes in remote areas, involves a fixed 
installation bolted into the mountain side in close 
proximity to an avalanche start zone. The apparatus, known 
by its commercial name, as Gaz-Ex, consists of a large 
divergent funnel down which a charge of inflammable gas is 
injected and ignited using a remote radio command fire 
management system. The resultant shock wave emitted from 
the mouth of the . funnel then stimulates the controlled 
release of small avalanches, the frequency being dictated by 
a combination of local weather 'surveillance and avalanche 
forecasting techniques. 

Where sites are particularly inaccessible, or have 
become so due to heavy snow fall or are unsuitable for the 
use of gun systems and/or the installation of Gaz-Ex 
systems, helibombing is often employed. Helibombing 
involves dropping a bag of commercial explosive 
composition, typically ANFO, into the avalanche start zone 
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into a preferred position or the charge can be pre- 
positioned above the surface on a bamboo stick before the 
fuze is ignited. In both cases, within the delay time, the 
operator must retire to a safe position before detonation 
occurs , 

Perhaps the most undesirable characteristic of a 
pyrotechnic delay fuze is that once the fuze has been 
ignited the only quick way to de-fuze the device is to 
attempt to cut the fuze beyond the flame front. This is not 
acceptable practice, but may be the only option when faced 
with an emergency. However, once ignited and abandoned, 
irrespective of circumstances, detonation of the charge 
cannot be averted. These characteristics together with the 
difficulty, in adverse weather conditions, of detecting if 
a fuze has been properly ignited have led to injury and 
fatalities in the past. 

Not surprisingly, more appropriate firing systems have 
been adopted by the majority of explosive user communities 
world wide. It is important to recognize, however, that the 
particularly awkward range of environmental conditions 
associated with avalanche control operations impose the 
continued use of pyrotechnic delays fuze pending 
identification of a satisfactory alternative. 

The present invention focusses on avalanche control 
operations using hand charges. It seeks to provide an 
explosive device which will extend the convenience and 
versatility of hand charge control techniques. 

The present invention provides an explosive device 
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initiation site, optionally adjusting the position and/or 
orientation of the device using the firing line and 
detonating the explosive charge. 

The use of a detonation firing line provides that it is 
known to the user that there is no possibility of a late 
detonation in the event of a misfire. Further, the firing 
line can be chosen to be strong enough to support the weight 
of the charge so it can be used to retrieve the explosive 
charge (typically about 1kg in weight) in the event of such 
a misfire or used to haul the device into a more preferred 
location prior to the final decision to detonate the charge. 

By storing the firing line in a housing in the manner 
described, the explosive charge can be deployed in a variety 
of ways including throwing by hand or by a launcher or by 
hand placing the explosive charge at the desired location 
and pulling the second end of the firing line to a firing 
position. 

The firing line is preferably coiled within the 
housing, for example as a series of radially rested helices, 
to provide ready pulling from the housing. Other storage 
layering can be used. 

Conveniently, an end of the firing line is attached to 
a tethering clip or tag to make it easier to grip in the 
hand or attach the end to a fixed anchor. 

The firing line may extend from within the housing and 
be fixed releasably to the outside of the housing or 
explosive charge body for convenience of handling prior to 
use and readying the device for deployment. 
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placement operation. 

In another method of use of the present invention, the 
explosive device is launched so the firing line lies over a 
horizontal support, for example a cable, the vertical 
position of the device can then be adjusted by pulling back 
the firing line until the desired height above the snow is 
achieved. 

Embodiments of the explosive device and methods of 
using such devices, all according to the present invention, 
will now be described, by way of example only, with 
reference to the accompanying drawings, of which: 

Figures 1 to 2 are diagrammatic, cross-sectional views 
of two explosive devices, each according to the present 
inventions- 
Figure 3 is a photograph showing a hand thrown 
deployment of the explosive device of Figures 1 and 2; 

Figures 4 and 5 are diagrammatic views of a number of 
hand-thrown or launched deployments of the explosive device 
shown in Figure 1; 

Figures 6 to 9 are diagrammatic views of further 
methods of deploying the device -of Figure 2; and 

Figure 10 is a diagrammatic, cross-sectional view of a 
further embodiment of the present invention. 

Referring to Figure 1, an explosive device 10 has an 
explosive charge body 12, in this case a D90 hand charge 
manufactured by Dyno Nobel Americas, USA. It has an 
explosive charge 14 within a cylindrical case 16 capped at 
one end by cap 18 having a bare explosive surface at the 
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before launch of the complete assembly 10 to its desired 
location- The tag is optional. 

Referring now to Figure 2, an explosive device is as 
that of Figure 1 except the bare blast charge body is 
replaced by a shaped charge explosive body 40 of known type. 
Those parts in common with Figure 1 have been given the same 
reference numerals. 

In this case the detonator is positioned on the axis at 
the open end of the charge 20 and the second end of the 
shock tube passes through a series of holes 45 in the casing 
16 and aligned holes 31 in the housing 22 before looping 
back through hole 30 in the housing 22 to the interior of 
the housing 22 . 

It will be clear the present invention may be 
implemented using various types of explosive bodies which 
can be detonated by use of an electrical or non-electrical 
firing line. 

Figure 3 illustrates one example of a method of 
deployment of the devi-ce of Figure 1. The first end 28 of 
the shock tube 26 is held by or attached to the operator and 
the device 10 launched by hand^ the shock tube 26 being 
progressively pulled from the housing 22 of the device 10 
during the flight of the device 10. An alternative method 
of launched deployment is to launch the device 10 using a 
mechanical or gas driven system whereupon a similar 
deployment of the shock tube 26 occurs. 

Once deployed the shock tube can be pulled to adjust 
the position and/or orientation of the device 10. 
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The device 10 can be launched or thro«n so the shoOc 
eube 2. Ues over e horizontal support such as a cable SO o. 
a gantry S2. as sho«n in Figure S, positioned at a desired 

aevice to a desired position above the snow slab prior to 
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by a "star" shaped area 64. 

I, all methods described in this application, the 
initiation can be carried out by a user using a handset or 

i,,.^ nf a radio command fire system 
by means of a remote receiver of a raoio 

42, for example, located at the firing point 41. 

Figures 6 to s illustrate ^ explosive device 60 which 
is as device 40 of Figure 2 but with a support sticK 62 
affixed to it so the device can be positioned and orientated 
a. .e^ired on a snow slab. The highly focussed blast 
emission produced by the enhanced blast charge 40 is shown 
hy the extended "star" shaped area 6S. They respectively 
illustrate the use of the device for cornice overhang 
removal with the device 60 providing combined air shoe, and 
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deep penetration, slab blasting with the device providing 
combined air shock and deep penetration perpendicular to the 
snow slab, and slab blasting where the device is orientated 
to provide superficial disruption of the surface layer of a 
snow slab. 

Figure 9 shows a further embodiment of the present 
invention for cornice control. The device 66 is as the 
device 40 but includes a conical end cap 68 to aid 
penetration into the soft back of the cornice following 
remote delivery of the device from a short range launcher 
system. 

Figure 10 is a diagrammatic, cross-sectional view of a 
further embodiment of the present invention which has the 
same component parts as the device of Figure 1 but the 
housing 22 has been rotated through 180° and the first and 
second ends of the shock tube 26 are now connected to the 
detonator 21 and tag 29, respectively. 

The first end of the shock tube 26 is threaded through 
holes 4 5 to secure it to the charge case 16, the second end 
is threaded through holes 31 in the housing 22 to secure it 
to the housing 22. 

This embodiment is used as follows. The explosive 
charge 12 is launched by any suitable method, as the device 
of Figure 1, but the housing 22 is retained at the launching 
point and the shock tube 26 pulled from the housing 22 by 
the launched explosive charge 12. The tag 29 is again 
optional and used to aid anchoring the second end, and in 
this case, also the housing 22, at the launch site. 
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variations in design and method cf use appXicaWe to 
t.e earlier described e^di^ents ™ay also be adopted with 
this eo^odiment, eg a shaped charge may be used. 



CLAIMS 

1. An explosive device comprising: 

an explosive charge body including an explosive charge 
and a detonator; 
a housing; 

a length of firing line having a first end and a second 
end, one end being operatively connected to the detonator, 
the majority of which line is stored within the housing so 
as to permit progressive removal from the housing on pulling 
one of the ends thereof, 

2. An explosive device as claimed in claim 1, in which the 
firing line is coiled within the housing. 

3. An explosive device as claimed in claim 2, in which the 
firing line is coiled as a series of radially nested 
helices. 

4 . An explosive device as claimed in any preceding claim, 
in which the other end of the firing line is attached to a 
tag. 

5. An explosive device as claimed in any preceding claim, 
in which the other end of the firing line extends from 
within the housing and is releasably fixed to the outside of 
the housing or explosive charge body. 
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, « explosive device as claimed in any preceding clai.. 
i„ wHich the housing cc^.ises a thin sleeve which is a 

„i,s.va«. bodv and is retained in 
slide-fit over the explosive charge body 

position by a strip of adhesive tape. 

^ explosive device as claimed in any preceding clai., 
in Which the explosive charge is a shaped charge. 

S ^ explosive device as clai^d in any one of claims 1 
.o 6. in Which the explosive charge is a blast charge. 

, ^ explosive device as claimed in dai™ e in which the 
aetonator is e^edded in the explosive charge and the firing 
line first extends fro. the detonator away fro™ the housing 
before it loops back towards housing. 

.0 explosive device as claimed in any preceding clai. 

including an elongate support attached to the explosive 

charge body. 

. .ethod of disturbing, a snow or ice for^tion. for 

example to trigger an avalanche, using the explosive device 

/claims 1 to 10, comprising: 
of any one of claims ^ 

aeploying the explosive charge body at or near a 
aesired location with the firing line extending fron the 
explosive charge to an initiation site; 

optionally adjusting the position and/or orientation 
the explosive charge body using the firing line, and 
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detonating the explosive charge. 

12. The method of claim 11, in which the explosive charge 
body is hand- launched by the user. 

13. The method of claim 11 or 12, in which the explosive 
charge body is launched by a launching device. 

14. The method claimed in claim 11, and using the device of 
claim 4, in which the tag is attached to an anchor. 

15. The method of any one of claims 11 to 14 in which the 
explosive charge body is launched so the firing line lies 
over a support, and the step of adjusting the position of 
the explosive charge body includes pulling the firing line 
until the device is at a desired height above the snow. 

16. The method as claimed in claim 11 and using the 
explosive device of claim 10, comprising: 

positioning the support in the snow so the explosive 
charge body is in a desired position and orientation; 

pulling the other end of the firing line to firing 
position; and 

detonating the explosive charge. 

17. The method of claim 16 and using the device of claim 10 
as dependent on claim 4, in which the tag is attached to an 
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